Introduction
The chances that two or more independent determinations of a given crystal structure may be undertaken nearly simultaneously have greatly increased since automatic diffractometers and a more powerful methodology have become rather widely available. It is highly desirable in such cases to present a detailed comparison of the replicate structural information. Such information is valuable for several reasons. Should the differences between determinations be identified as primarily random, confidence in the meas-urements and results becomes substantially enhanced. On the other hand, demonstration of systematic or, more seriously, gross differences should lead to scrutiny of these differences and, if necessary, to repetition of one or both experiments under improved conditions.
Comparison is readily made by analysis of the normal probability plots , and this technique has been used in several recent duplicate determinations [see, for example, Bernstein (1975) , Escande & Galign~ (1974) , Ladd & Povey (1973) , Power, Turner & Moore (1976) 1. Two simultaneous and independent determinations of the structure of calcium ascorbate dihydrate [Hearn & Bugg (1974) , Hvoslef & Kjellevold (1974) , hereafter HB and HK respectively] were published without detailed comparison. The monoclinic unit-cell orientations chosen by HK and HB differ, making casual comparison harder than usual and emphasizing the need for more formal treatment, such as is made in the present communciation. Further, the error introduced in one set of atomic coordinates by neglecting anomalous dispersion in this polar crystal is eliminated, and the standard deviations in all parameters determined, by new refinements undertaken with the two sets of data as reported herein.
Normal-probability-plot analysis
Comparison of the independent HB and HK sets of structural information for calcium ascorbate dihydrate is most appropriately made following initial trans- 
A good approximation to P(X~) for sample size n is given by equation (2), (1974) lists values ofX i for n < 80.
The array of 134 6pi statistics in Fig. 1 does not depart widely from linearity, indicating that any difference in systematic error components between the two determinations is not severe. The slope of 1.51 shows that the pooled standard deviations are underestimated by about 50%. Comparison of the two sets of 180 flu is hampered by the mathematical complexities of assigning standard deviations to HB's transformed coefficients of thermal vibration. A full comparison of the two sets of structure factors F(HB) with transformed indices* and F(HK) and their assigned standard deviations trF(HB) and trF(HK) can, however, be immediately made using the order statistic:
in a normal probability plot, as shown in Fig treatment of absorption and extinction, and in the estimated standard deviations. The array has a slope of 2.72 indicating an underestimation in the pooled standard deviation by a factor of nearly three. The almost zero intercept shows the scale factor k to be correctly determined.
Refinement and comparison of the two resulting sets of atomic coordinates
The atomic coordinates reported by HB [with published R = 0.038 and S (the standard deviation of an observation of unit weight) = 2.16], transformed to HK's reduced-cell orientation, were refined by the leastsquares method using HB's structure factors with transformed indices. The transformed HK coordinates (R = 0.036, S not stated) were refined using the HK set of structure factors. A full matrix of 316 x 316 elements was used for the HB set (including the extinction parameter), 315 x 315 for the HK set (no extinction correction was required). In both cases, the calculations were carried out on Refinement with each set of IFl's, using the original weights given by HB and HK, was continued until all shifts were less than 10% of the corresponding standard deviation. Since the crystal belongs to the polar space group P21, it is necessary to determine if structure factors calculated using the x~z set of coordinates fit the measured structure factors better than those using the corresponding xyz set. A choice may be made on the basis of the Hamilton (1965) ,~-ratio, using the wR indicator values in Table 1 . The HB structure factors correspond to the experimental value .~(xf~z/xyz) = 1. 172, whereas the theoretical value ,~i,1o05,o.oos = 1.004. As expected, the hypothesis that the x~z set of coordinates is correct may be rejected at the 0.005 confidence level, since the xyz set corresponds to the recognized L-enantiomeric form. The HK x~z set hypothesis may similarly be rejected, since the experimental .~(x~z/xyz) = 1.031 and the theoretical value .F)~. 1,1977,0.005 = 1"002. This also is expected, since HK collected their intensity measurements in a righthanded unit cell. Their original refined parameters correspond to the D-enantiomer" this inconsistency was p is the number of parameters varied, N the number of observations. R, wR and S are respectively the unweighted, the weighted agreement factor, and the standard deviation of an observation of unit weight: see, for example, Abrahams, Bernstein & Keve (1971) for definitions. permissible since anomalous dispersion effects had been neglected. The present analysis shows that such neglect leads to a general displacement of the ascorbate ions by 0.011 A (as much as seven of HK's original estimated standard deviation in the y coordinates) along b relative to the Ca 2+ ion (of. Ueki, Zalkin & Templeton, 1966) . Both the HB and HK final sets of xyz position coordinates* correspond to the L-configuration for the ascorbate ion. The deposited position coordinates and corresponding thermal parameters* are compared in Fig. 3 in a 6,o i half-normal probability plot. The ordered 6pi array is closer to linearity than that shown in Fig. 1 but has a small change in slope for 6pi > 1.5. The average slope is 1.72, with nearly zero intercept. Examination of the 94 Pi terms with 6p~ > 1.5 shows that about one third are position coordinates of O, C and H atoms: of this number, 64% are z coordinates. It is likely that the standard deviations of this group have been underestimated by a factor larger than the average 70%. The small departures of the arrays from linearity (Figs. 2  and 3) show that, to a fair approximation, the HK and HB structure factors and the deposited coordinates are drawn from the same population. The crystal structure of calcium L-ascorbate dihydrate is thus best represented by the weighted mean of the two coordinate sets, as given in Table 2 .
* The lists of fully refined position coordinates and thermal parameters (anisotropic for all atoms except hydrogen) are deposited together with the transformed H B structure factor set.
The power of the half-normal probability plot to reveal subtle but important systematic error is illustrated by the ~Pi plot in Fig. 4 . In constructing this plot, the deposited pi(HB) and op~ ( Fig. 4 , results from minimization in the leastsquares refinement of the effects of Ca anomalous scattering in an incorrect enantiomeric model.
lnteratomic distances
The weighted mean of the two sets of refined coordinates, given by are given in Table 2 and result in the selected interatomic distances of Table 3 , based on the weighted mean lattice constants a = 8.3365(17), b = 15.7860 (28), c = 6.3612 (17) A, fl = 107.479 (9).
Comparison of the interatomic distances in Table 3 with those in HK's Tables 3 and 5 It is concluded that the weighted mean set of coordinates is more representative of the structure of calcium L-ascorbate dihydrate than either set taken separately, both having been demonstrated as drawn from essentially the same statistical population.
